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HOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBiseTCS OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHErO
obmiero oOpa3oBaHHs, TaK Kak OO0ECIeunBaeT BO3MOXHOCTh H3yUCHUS
JUCUUIUIMH ~ €CTECTBEHHO-HAYYHOM  HANpaBJIEHHOCTH W MPEIMETOB
ryMaHUTapHOTO IHKiIa. [IoCcKONbKY Torndeckoe MplluieHne, GopMUpyeMoe pu
U3yYEHUU  OOYyYalOIIMMHUCA  TOHATUIHBIX  OCHOB  TIEOMETPHUM,  IpHU
J0Ka3aTeJIbCTBE TEOPEM U IIOCTPOCHUHM LIETIOYKH JIOTHYECKHUX YTBEPKICHUN IIPU
pPELICHUU T€OMETPUYECKUX 3a/1a4, YMEHHUE BBIIBUTaTh U ONPOBEPIaTh TMIIOTE3bI
HEINOCPEJCTBEHHO HCIOJB3YIOTCS IIPU PELICHUH 33a/1a4 €CTECTBEHHO-HAYYHOTO
LMKJIa, B YaCTHOCTU (PU3NYECKUX 3a/aU.

Llenp ocBoeHust mporpammbel yudeOHOro Kypca «l'eomeTpus» Ha
yriiyOJI€HHOM  YpOBHE —  pa3BUTHE HMHAWUBHUAYAJIbHBIX  CIOCOOHOCTEU
oOyyarolmuxcsi Ipu HU3yYEHUH T€OMETPHUH, KaK COCTAaBIISIIOIIEH MNpeaMETHON
ob0nactu «Marematuka U MH(pOPMATUKa» 4Yepe3 00ecleyeHHEe BO3MOMXKHOCTHU
OpUOOpETEHHs] U MCIIONIb30BaHMs 0ojee IIIyOOKUX M€OMETPUYECKUX 3HAHUM U
NEUCTBUM, CHEUU(PUUHBIX TEOMETPUM, M HEOOXOJUMBIX Ul YCIEUIHOIO
npodeCCUOHAIBHOTO ~ O0pa3oBaHMsl, CBA3aHHOIO C  HCIOJb30BaHUEM
MaTE€MAaTHKHU.

[IpuopureTHbIMU 3a7a4yaMu Kypca T'€OMETpPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBISIFOTCS:

pacuIMpeHNEe MPENCTABICHHUS] O TE€OMETPUH KaK 4YaCTH MHPOBOU KYJIBTYpbI
1 (OpMUPOBAHUE OCO3HAHUS B3AUMOCBS3H FT€OMETPUH C OKPYKAIOIIUM MHPOM,;

(opMupoBaHHE NPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak o
BKHEHUIIMX MaTEMaTUYECKUX MOJENSAX, MO3BOJISIIOUIMX OMUCHIBATH U M3y4daThb
pa3Hble SIBJICHUSA OKPYKAIOIIEr0 MUpa, 3HAHWE MOHATUHHOrO amnmapara Io
pazneny «CrepeomeTpus» yueOHOTO Kypca reOMeTpHH;

dbopMHpOBaHWE  yYMEHUS  BJIaJeTh  OCHOBHBIMH  TMOHATUSIMH O
MPOCTPAHCTBEHHBIX (UTypax U UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
GopMyn U yMEHUE UX MPUMEHSTb, YMEHUS OKA3bIBaTh TEOPEMbl U HAXOJUTh
HECTaHIapTHbBIE CIIOCOOBI pelIeHUs 3a/1a4;

dbopMHpOBaHWE YMEHHUS pACIO3HABaTh Ha 4YEpPTekKax, MOJEIAX U B
pealbHOM MHUPE MHOTOIPAHHMKM U Tella BpallleHHs, KOHCTPYHPOBATh
reOMETPUUYECKUE MOJCIIN;



dbopmupoBaHue NOHUMAaHUS BO3MOKHOCTH aKCHOMaTUYECKOTO
MOCTPOCHUS MaTeMaTUYECKUX Teopui, (HOpMUpPOBaHHE TIOHMMAHUS POJIU
aKCHMOMATHKH MPU MPOBEJACHUH PACCYKICHUN;

(dbopMHpOBaHKE YMEHHS BJIAJIETh METOJIAMU JJOKA3aTEeNIbCTB U aJITOPUTMOB
pelIeHUs, YMEHUSI UX MPUMEHSATh, IPOBOJAUTH JOKA3aTelIbHbIE PACCYKJECHUS B
X0/l PpEIICHHs CTepPEOMETPUYECKUX 3a7ad M 3a7a4 C M[PAKTHYECKUM
cojepkaHueM,  (opMHUpOBaHHME  TPEACTABICHUS O  HEOOXOAMMOCTH
JIOKA3aTeJIbCTB MPU OOOCHOBAaHMM MaTEMAaTHYECKUX YTBEPXKACHUM U POJHU
AKCMOMAaTUKH B IIPOBEACHUU JIETYKTUBHBIX PACCYKICHUM;

pPa3BUTHE U COBEPIICHCTBOBAHHE WHTEIJIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEM oOyuaromuxcs, MIO3HABATEIbHON AKTUBHOCTH,
UCCIIEN0BATEIbCKUX YMEHUHN, KPUTUYHOCTU MBIIUICHUSI, UHTEPECA K U3YUCHUIO
rEOMETPUH;

dbopmupoBaHue (yHKIIMOHATBHOMN rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUU: YMEHHUS paclo3HaBaTh MPOSBJICHUS TE€OMETPUUECKUX TOHSITHUH,
O0OBEKTOB M 3aKOHOMEPHOCTEH B pEAJIbHBIX >KU3HEHHBIX CHUTYyallUsX U MpU
VM3YUYCHHHM JIPYTHX YYEOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, MOJICIMPOBAHUS PEAJIbHBIX CUTyalluid, MCCIEAOBAHUS
MOCTPOCHHBIX MOJENEH, UHTEPIPETALIMHU MTOTYUYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COJIEPKATEIbHBIMU JTUHUSIMU Y4€OHOTO Kypca «I eomeTpusi»
B 10-11 kmaccax sBmstorcs: «lIpsimple W TIJIOCKOCTM B HPOCTPAHCTBER,
«MHororpannukn», «Tema BpameHusi», «BekTopsl ©W KOOpAMHATHI B
MPOCTPAHCTBEY, «J|BUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIMU I'€OMETPUM Ha yTrIyOJEHHOM YpOBHE OOyUeHHUS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJIEPKATEIbHBIM JIMHUSIM Y4eOHOTO Kypca,
a ¢GopMHpOBaHWE JIOTHYECKUX YMEHUW pachpenensieTcsi He TOJIbKO TI0
colepKaTeslbHbIM JIMHUAM, HO H 1o rogam oOydeHus. CoaepxaHue
o0pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yJbTaTaM OCBOCHHS
®denepanbHO pabouell MpoOrpaMmbl, paclpeesiéHHbIM M0 rojgaM O0y4YeHws,
CTPYKTYPUPOBAaHO  TakuM  oOpa3oM, 4YTOObBI KO BCEM  OCHOBHBIM,
MPUHIMITHAIBHBIM BOIMIPOCaM 00ydYaroniuecss o0pamaiich HEOTHOKPATHO. DTO
MO3BOJISIET OpPraHU30BaTh OBJIAJCHUE TE€OMETPUUYECKHUMHU TMOHATHUSIMU H
HaBBIKAMH TIOCJICIOBATEIFHO M TOCTYIATEIbHO, C COOJIFOJICHHEM TPHUHIIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA BKIOYaTh B OOIIYI0O CHUCTEMY



TCOMETPUYECKUX TPEACTABICHUN OOYYAIOIINXCS, pacuIupsiss U yriayomsas eg,
o0pa3ys MpoYHbIE MHO)KECTBCHHBIC CBSI3H.

[lepexon kK U3yYCHHUIO TEOMETPUH Ha YTITyOIEHHOM YPOBHE IMO3BOJISICT:

co3math ycnoBus ans  guddepeHnHManud  0O0ydeHHs, TOCTPOSHUS
WHIMBUIYAIBHBIX 00pa30BaTEeNbHBIX TPOTPaMM, OOECIeYUTh YriayOnEHHOE
M3y4eHHE T€OMETPUHN KaK COCTABIISIIOIICH yueOHOTo mpeaMmera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMUXCSA K TMPOJODKCHUIO M3YyYEHUS MAaTEMaTHKH C
yaéToM BBIOOpa Oymyrelt mpodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEKTY
o0muM 1 ipoeccHoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue ydeOHOro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
otBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Heneno), B 11 kitacce —
102 gaca (3 yaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSA CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCHOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosniokeHre NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajulesIbHble M CKpeluMBarommecs npsmele. [Ipu3Hakym CKpemmBarommxcs
npsaMbIX. [lapajutenpHOCTE  HpsAMBIX W IUIOCKOCTEM B IIPOCTPAHCTBE:
napajulejIbHbIe IIPSAMBIE B IPOCTPAHCTBE, IAPAJIIEIBHOCTH TPEX NPSIMBIX,
[apajuIeIbHOCTh IIPAMOM M IUIOCKOCTH. [lapamnenpHoe U LEHTpaJIbHOE
MIPOEKTUPOBaHKE, M300paxkeHrne ¢uryp. OCHOBHBIE CBOWCTBA Mapaui€IbHOIO
npoekTupoBanus. M3o0paxkenue (uryp B MapajuiebHOM MPOEKUUH. YTIbI C
COHAIIPABJICHHBIMH CTOPOHAMH, YTOJl MEXIy NPSIMBIMA B TNPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MapaJUIedbHBIE  IIJIOCKOCTH,  CBOWCTBA
napajuleJbHbIX IUIOocKOCcTe. IIpocrtelinmime mNpocTpaHCTBEHHBIE (GUIYyphl Ha
IIJIOCKOCTH: TETPA3P, MapAJIEIEIUIIE, TIOCTPOCHUE CCYEHU .

IleprieHIMKYISAPHOCTD IPSAMOM U INIOCKOCTH: NIEPIIEHAUKYJIISIPHBIE IIPSAMBbIE
B IIPOCTPAHCTBE, NPSIMBIE MapAJIIEIbHBIE U NEPIECHAUKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHAUKYJISIPHOCTA MNPSIMOM M IUIOCKOCTH, TEOpeMa O MPSIMOU
MIEPIICHIUKYIJISIPHOU IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
[lepieHAMKYNSIp W HAKIOHHBIE: PACCTOSHHE OT TOYKMA JIO0 IUIOCKOCTH,
paccTosiHue OT MpPSIMOW JO IJIOCKOCTH, MPOEKIHS (UTYypbl Ha IIOCKOCTb.
IleprieHIUKYJISPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHEHAUKYISIPHOCTU IBYX
IockocTer. Teopema 0 TpEX NEPIEHIUKYIAPAX.

VYTIibl B IPOCTPAHCTBE: YTOJ MEXAY NMPAMOU M INIOCKOCTHIO, IBYTPAHHbBIN
yIOJI, JUHEUHBIA yroJl JABYTPAHHOIO yrila. TpPEXrpaHHbBIM U MHOIOTPAaHHBIE
yrabl. CBOMCTBA IUIOCKMX YIJIOB MHOTOrpaHHOro yria. CBOWMCTBA IUIOCKHX H
JBYI'PAHHBIX YTJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCUHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHuKH

Buapl MHOTOrpaHHUKOB, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsHas
npusMa, OpsiMasi M HaKJIOHHAs TNPU3MbI, OOKOBas U TMOJHAs TOBEPXHOCTh
npu3Msbl. [lapamnenenunen, npsAMOYroJIbHbBIN MTapaJlICICIUIE] U €r0 CBOMCTBA.
Kparuaiimmme nytm Ha IOBEPXHOCTH MHOrorpaHHuka. Teopema Oinepa.



[IpoctpanctBennas teopema Iludaropa. Ilupamuna: n-yrompHas nupamuia,
npaBuWibHAsl U yceuy€HHasd nupamuabl. CBoilcTBa pédep M OOKOBBIX TIpaHei
npaBWIbHOW nupamMubl. [IpaBUiIbHBIE MHOTOTPAHHUKH: IPABUIIbHAS IIpU3Ma U
paBWibHAs MUPAMMIA, IPABUIbHAS TPEYrojbHas NMHUpaMUJA U IPABHIBHBIN
TeTpasap, KyO. IlpencraBieHne o NpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
JOJIEKadIp U UKOCadIp.

Boeluucienne 53J€MEHTOB MHOTOIPAHHHMKOB: pPEOpa, AMArOHAIM, YTJIBI.
[Inomans OOKOBOI MOBEPXHOCTH M IOJIHOW IMOBEPXHOCTU MPSMON IPHU3MBI,
IJIOIIAb OCHOBAHMI, TeopemMa O OOKOBOM MOBEPXHOCTH MPSAMOW HPHU3MBI.
[Inomanps OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPAaBWIBHOM MNHpaMUbI,
TEOpeMa O IUIOLAAN YCEYEHHOW MUPAMU/IBI.

CummeTpust B IPOCTPAHCTBE. OJIEMEHTbl CUMMETPUM IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpHs B IPAaBUIBHOM MHOIOIPAHHHMKE: CUMMETPHS
napajiejenuneaa, CAMMETPUSl MPAaBWIBHBIX MPU3M, CUMMETPHS MPAaBUIbHON
MApaMUJIbI.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBHl KOJUIMHEAPHBIE, COHAIIPABICHHBIE M IPOTHUBOIIOJIOKHO
HaIIPABJICHHBIE BEKTOpPBbl. PaBeHCTBO BeKTOpOB. JIEHMCTBHS € BEKTOpPaMH:
CJIOKEHUE U BBIYUTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKCHHE
BEKTOpa Ha 4ucio. CBOMCTBA CIOKEHHMS BEKTOPOB. CBOWCTBA YMHOMEHHS
BEKTOpa Ha 4ucno. Ilonarne  koMmImuianapHele  BeKTOpbl.  [Ipm3Hak
KOMIUTAaHApHOCTH TpEX BeKTOpoB. lIpaBuno mapamnenenunena. Teopema o
Pa3NOKEHUH BEKTOpa MO TPEM HEKOMIUIaHApHbIM BekTopam. [IpsmoyronbHas
cucTteMa KoopAuHAT B mpocTpaHcTBe. KoopanHatel BekTopa. CBsA3b MEXKIY
KOOpJIMHAaTaMH BEKTOpa M KOOpPJAWHATaMH TOYEK. YTOJ MEXIYy BEKTOPAMMU.
CkansipHO€ IpON3BEACHUE BEKTOPOB.

11 KJTACC

Tesa Bpamenus

IloHATHA: DMIIMHApPHUYECKAs IOBEPXHOCTb, KOHWYECKas IIOBEPXHOCTb,
chepuyeckas MOBEPXHOCTh, oOOpa3yroume moBepxHOcTe. Tena BpallleHUs:
OUWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacmnosiokeHue
cheppl M TUIOCKOCTH, KacaTelbHasi MIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalleHus Ha MIockocTu. Pa3BépTka nunuuapa u konyca. Cummerpus chepsl 1
mapa.



O0bém. OcHoBHBIC cBoicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSAMOYTOJIBHOTO Mapajuieienunena 1 ciaeAcTBus u3 He€. OO0bEM mpsmon u
HAKJIOHHOM MpHU3Mbl, LWIMHApA, OUpaMuiabl U KoHyca. OOBEM mapa u
[IAPOBOTO CEIrMEHTA.

KoMOunanuu Ten BpalieHus M MHOrOrpaHHUKOB. IIpusma, BnucaHHas B
IWINHApP, ONMCAHHas OKoyo IMHApa. [lepeceuenue cdepsl u mapa c
iockocThio. Kacanme mapa u cdepsl miockoctbo. [IoHATHE MHOTOrpaHHUKA,
OMHUCAaHHOTO OKOJIO cdephl, cepbl, BIMCAHHON B MHOTOTPAaHHUK WU TEJO
BpalICHUSI.

[1nomaap NOBEpXHOCTH HMWIIMHJIpA, KOHYCA, IUIOIIAlb cephl U €€ yacTei.
[lonobue B mpoctpancTBe. OTHOLIEHHE OOBEMOB, IUIONIAJEH MOBEPXHOCTEH
nooOHbIX Quryp. IIpeoOpa3zoBanue momodus, romorerus. Pemenue 3anad Ha
IUIOCKOCTH € UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[locTpoeHne ceyeHUid MHOTOTPAHHUKOB M TEJI BPAILIECHUSA: CEUYECHHS
UuauHApa (MapajulebHO W NEPHIEeHIUKYJISPHO OCH), CEUEHHsS KOHyca
(mapanienbHbIE OCHOBAHUIO M MPOXOJAIIME Yepe3 BEPIIMHY), CEUECHHs Ilapa,
METO/Abl TOCTPOEHUS CEUEHUW: METOJ CJEAO0B, METOJ BHYTPEHHETO
IPOEKTUPOBAHHUS, METOJ] IEPEHOCA CEKYIEH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Omnepanmu Haj BEKTOpaMH. BekTopHoe
YMHOXEHHE BEKTOpPOB. CBOWCTBAa BEKTOPHOrO0 yMHOXeHHUs. [IpsmoyrosibHas
cucTteMa KoopAauHaT B mpocTpaHcTBe. KoopaumHaTel BekTopa. Pasnoxenue
BekTOpa 10 0asucy. KoopaumHaTHO-BEKTOpHBIA METOA MpU pEUICHUU
r€OMETPUYECKUX 33]1aY.

JIBUKeHUs1 B IPOCTPAHCTBE

JBmxeHus npoctpaHcTBa. OtoOpakeHus. [[BuxkeHust U paBEHCTBO QUryp.
OO6mue cBoiicTBa ABWIKCHMH. BHAbl JNBWXKEHUN: TapauIelIbHBIA TIEPEHOC,
LEHTpaJIbHAasi CUMMETpPHS, 3epKajibHasi CUMMETPHSI, MOBOPOT BOKPYT MPSIMOIL.
[TpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:knanckoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUUA  OOydYaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCHIICKOTO OOIIECTBa, MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUH,
IpoLeayp TPaKIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HHCTHUTYTaMH B COOTBETCTBHM C WX
GYHKIUSIMHY U Ha3HAYCHHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTH POCCUUCKOMN TPAXKTAHCKON HUIACHTUYHOCTH, YBAKCHUS
K IIPOIIOMY M HACTOAILIEMY POCCUUCKOM MaTEMATUKH, IEHHOCTHOE OTHOILIICHHUE
K JOCTHKCHHUSIM POCCHMCKMX MAaTEMAaTHUKOB M POCCHMCKOM MAaTEMaTHYECKOU
IIKOJIbI, WCIIOJb30BAaHUE 3TUX JOCTHKEHUN B APYTUX HAyKax, TEXHOJIOTHSIX,
chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapo/a,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, HSTUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TPUMEHEHUEM JIOCTUKEHUM HAyKHu U
NEATENIBHOCTBI0  YYEHOTO, OCO3HAHMWE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYHMBOTO Oy IyIIEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs SCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIMTAHKE:

c(hOPMUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYECKHUE 3HAHUS B
WHTEpecax 370pOBOrO M 0e3omacHoro oOpa3a J>KU3HH, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3JI0POBBIO (340pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHATUNA U OTIIbIXA, PETYJsIpHAs (PU3NUYECKasi aKTUBHOCTD), (PU3HUECKOE
COBEPIICHCTBOBaHUE npu 3aHSATUAX CHOPTUBHO-03/I0POBUTEIBHOMN
NESITEIbHOCTBIO;

6) Tpy10BOE BOCIIUTAHME:



FOTOBHOCTh K TPYAy, OCO3HAHUE IIEHHOCTU TPYAOJIOOUSI, MHTEPEC K
pasnuyHbIM  chepaM  TPOo(PEeCCHOHATBHON  JCSITEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ MPUIOKCHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymieit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIE >KM3HCHHBIC IIJIaHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTUYeCKoMy OOpa30BaHUIO M
caM0oOOpa30BaHUIO Ha TPOTSKEHUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTEeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYphl, TMOHWUMAaHHWE BIUSHUS
COLMATIbHO-D)KOHOMMYECKUX  IIPOIECCOB HAa COCTOSIHUE IPUPOJHOM U
COITMAJILHOM Cpejibl, OCO3HAHHE TJIO0AJTBLHOTO XapakTepa SKOJOTHYECKHUX
npo0JieM, OpHEeHTAIMs Ha MMPUMEHEHHUE MaTeMaTHYCCKUX 3HAHUMN ISl pelIeHUs
3a/1a4 B 00JIaCTH OKPYIKAOIIEH CpeJibl, INTAHUPOBAHKE TTOCTYIIKOB 1 OLICHKU MX
BO3MOKHBIX MOCJIEACTBUM JIJIsi OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKM ©  OOIICCTBEHHOM TMPaKTUKH, TMOHUMAHHUE
MaTeMaTHYECKOW HAyKHd Kak c(]epbl YeIOBEUECKON NeATeIIbHOCTH, ATAINoOB €&
pPa3BUTUSA M 3HAYUMOCTH IS Pa3BUTHUS LMBUJIMU3ALMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYE€CKOM KyJIbTYpOH KaK CpPEJCTBOM IIO3HAHMUS MUPA,
TOTOBHOCTh OCYIIECTBJIITh MPOCKTHYIO W HCCIEIOBATEIIbCKYIO JEATEIIbHOCTD
WHJIUBUAYAJILHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBIC YHUBEPCATbHBIC YUeOHbIC 1efiCTBUSA

ba3oBble Jjornyeckue 1eicTBuA:

BBISIBIIAATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MAaTEMAaTUYECKUX
OOBEKTOB, TMOHATUN, OTHOUIEHUH MEXAYy NOHATHUSAMHU, (OPMYIUPOBATH
onpeaeaeHus HOHSTHH, yCTaHABJIMBATh CYILIECTBEHHBIN MPU3HAK
Kjaccu(uKanuy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IIPOBOJIMMOTI0 aHAJIN3a;

BOCIPUHUMATh, (OPMYIUPOBATH W  NPEOOPa3OBBIBATH  CYXKIACHMS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHUYHbIC, YACTHBIE U 00II1E, YCIOBHBIE,

BBISIBIIATH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
OpOTUBOpEYHs B PaKTax, JAHHBIX, HAOJIOICHUSIX U YTBEPKACHUSX, Mpejiaratb
KPUTEPUU JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;



JieNiaTh BBIBOJBI C MCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHHUM, YMO3aKITIOUEHUH IO aHAIOTHH;

IPOBOJUTH CaMOCTOSTENILHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJEHUNU (MpsSIMbIE W OT MPOTHUBHOIO), BBICTPaMBaTh aAPryMEHTAlIUIO,
OPUBOJUTH TIPUMEPBl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

BbIOMpaTh crmoco0 pemeHus y4eOHOM 3adaud (CpaBHHMBATh HECKOJBKO
BApUAHTOB peIIEHWS, BBIOMpATh HaWbOOJee MOAXOAANMH ¢  y4ETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCcKue 1eCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(opMynupoBaTh  BOIPOCHL, (PUKCUpPYIOIIME MPOTHBOpEYHE, MpodieMy,
yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OPMHPOBATh TUIIOTE3Y, APIYMEHTHUPOBAThH
CBOIO TIO3HIINIO, MHEHUE;

MIPOBONUTH CaMOCTOSITEIIEHO CTUIAaHUPOBAHHBIH AKCIIEPUMEHT,
WCCJIEIOBAaHUE IO YCTAHOBIIEHHWIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa,
SBIICHUS, TIPOIECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXIy OOBEeKTaMH,
SBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOSATENbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
NpOBEAEHHOIO HAOJIOJEHUS, MCCIEIOBAHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpOIEcca, a TAKXKE BBIIBUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISBJIITh eULNTH MHPOpPMAIMK, JAHHBIX, HEOOXOAUMBIX IJIsi OTBETA
Ha BOIIPOC U JJIsl pEeLICHUS 3a1a4u;

BbIOMpaTh  MHPOpPMAIMIO W3  HCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M HWHTEPIPETHUPOBATH HHQPOPMAIHIO
pa3IMYHBIX BUIOB U (HOPM MPEICTaBICHIS;

CTPYKTYpUPOBaTh WHGOPMAIIUIO, TIPEJCTABIATE €€ B pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMauu o CaMOCTOSITEJIHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIC JeHCTBUS
Oo0wmenue:



BOCIPUHUMATh U  (OPMYJIHUPOBATh CYXKICHHSI B COOTBETCTBHUH C
YCIIOBHSIMU U LEISIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY
3pEHHUS B YCTHBIX M INCbMEHHBIX TEKCTAX, AABATh NOSICHEHUS 110 XOAY PELICHUS
3a/1a4M, KOMMEHTHPOBATh IIOJyYCHHBIN PE3YJIbTAT;

B XOJI€ OOCYKIEHMs 331aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMON TEMBI,
npoOJieMbl, pelIacMoOW 3ajaud, BBICKA3blBaThb WJEH, HAIEJICHHbIE Ha IOMCK
pELIeHMs], COMOCTABIATh CBOU CYXXJIEHHS C CYXACHUSAMHU APYIHMX YYACTHHKOB
auanora, 0OHapy>KMBaTh pa3nyhe U CXOJCTBO MO3UIINI, B KOPPEKTHOU popme
(opMynHMpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

OPENCTAaBIATh  pEe3yJbTaThl  pEIICHHs  3a7a4d,  SKCIEPUMEHTA,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSITENIbHO BbIOMpaTh (pOpMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPEe3eHTAlUU U 0COOEHHOCTEN ayTUTOPUH.

PeryjsiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE TeiicTBUS

Camoopranusamnus:

COCTaBJIAThH TUIAH, AITOPUTM PEIICHUS 3a]a4H, BEHIOUPATh CIIOCO0 peIIeHuUs
C y4€TOM HMECIOIIUXCI PECYpCOB W  COOCTBEHHBIX  BO3MOXKHOCTEH,
apTyMEHTHUPOBAaTh W KOPPEKTUPOBATH BAPHWAHTHI PEHICHUH C YYETOM HOBOWM
uH(popmanuu.

CaMOKOHTPOJIb, SMOIHOHAJIbLHBI HHTEJIEKT:

BJIAQJIETh HaBBIKAMHM II03HABAaTEJIbHOW pedliekcuu Kak  OCO3HAHMS
COBEpIIAEMbIX JICUCTBUHM M MBICIUTEIBHBIX IIPOIIECCOB, HMX pE3yJbTaTOB,
BJIQJIETh CIOCOOaMHM CaMOIIPOBEPKH, CAMOKOHTPOJS Ipollecca M pe3yiabTara
pelieHnss MaTeMaTHIeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TPH PEIICHUH
3aladyd, BHOCUTh KOPPEKTHUBBI B JIEATCILHOCTh HAa OCHOBE HOBBIX
00CTOSATEILCTB, TAHHBIX, HAMICHHBIX OITMOOK, BRISIBIICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yjbTaTa IEIW M YCIOBUSAM, OOBSICHSATH
MPUYUHBI JIOCTHKEHUS WM HEJAOCTHKEHUS PE3yJbTaTOB JIESITEIbHOCTH,
HaXOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEIbLHOCTD:

NOHMMaTh W HUCIOJB30BaTh  INPEUMYIIECTBA  KOMAHJAHOW U
WHIUBUIYaJIbHONH pa0OTHl MPH pENICHUH YYeOHBIX 3ajad, NMPUHUMATh IICIb
COBMECTHOM JIeATEIIbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW PadOTHI,
pacipenensaTh BHIIbI padOT, JOTOBAPUBATHCS, 00CYXAaTh MPOIECC M PE3yJIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;



y4acTBOBaTh B TPYNIOBBIX (hopmax paboThI (00CYKaeHNs, 0OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATHL CBOIO YacTh pabOThI W
KOOPAWHHUPOBATh CBOU JEHCTBUS C APYTMMH WICHAMH KOMaH]bI, OIEHUBATh
KayeCcTBO  CBOETO  BKJIaJga B OOMUHA  MPOAYKT MO  KPUTCPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

IHPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaromuiicss HAyquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU MOHSATUSMU CTEPEOMETPHH NpPH
pELICHUH 3a7a4 U ITPOBEACHUM MATEMAaTUYECKUX PACCYKICHUN;

e IIPUMEHATH AKCUOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX IIPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJAcCU(pUUMPOBATh B3AUMHOE PACIOJIOKEHHUE MPAMBIX B IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATh TMOHATHSIMH, CBSI3AHHBIMA C YIjamMud B
MIPOCTPAHCTBE: MEXKAY MPSMBIMU B MPOCTPAHCTBE, MEXIY MPSAMON U
IUIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATUSMHU, CBA3aHHBIMU C MHOTOTpaHHUKaMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOTPaHHHUKOB (IpHU3Ma,
nupaMua, NpsIMOYroJbHBIN Napajuiesenumnes, Kyo);

e KJAacCU(pUUUPOBATh MHOTOIPAHHHMKHM, BBIOMpAsl OCHOBAHMS IS
KJIacCU(PUKaLUU;

e CBOOOJHO ONEpUPOBATh MOHATHSIMH, CBSI3AHHBIMU C CEUYECHHEM
MHOTOI'PaHHHUKOB INIOCKOCTBIO;

e BBINOJHATH  [MAPAUIETBHOE,  LEHTPAIBHOE UM  OPTOrOHAJIBHOE
NPOEKTUPOBAHNWE (UIYp Ha IIJIOCKOCTh, BBINOJHATh H300paXKeHUS
¢uryp Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB  PA3IMYHBIMM  METOIaMH,
BBINIOJIHATD (BBIHOCHBIE) IJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOUIAJAM IOBEPXHOCTEW MHOTIOTPAHHUKOB (MpU3Ma,
NUPaMKJIa), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;

e CBOOOJHO OMNEpPUPOBATh MOHATUSMHU: CHUMMETPHUS B IPOCTPAHCTBE,
LEHTP, OCh M IUIOCKOCTb CHMMETPUH, LEHTP, OCb U IUIOCKOCTH
CUMMETpUU (UTYPBHI;



CBOOOJHO ONEPHPOBATH MOHITHSIMH, COOTBETCTBYIOIIIMMHU BEKTOPAM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITIOJIHATD JEUCTBUS HAJl BEKTOPaMU;

pemarh 3aJadyd Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOLIEHUWA U
HaX0XJICHUE T€OMETPUYECKUX BEIIMYMH, IPUMEHSS] N3BECTHBIE METOBI
IpU pELICHHWH MaTEeMaTUYECKUX 3a7ad IOBBIIIEHHOTO W BBICOKOTO
YPOBHS CJI0KHOCTH;

MPUMEHATh TMPOCTEUIINE NPOTPAMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHUCTEMBI MPH PEUICHUU CTEPEOMETPUYECKHUX
3a1ad4;

U3BJIEKaTh, MPEOOPa30BBIBATH U HMHTEPIPETUPOBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
YepTekKax U pUCyHKAX;

NPUMEHATh TOJIYyYCHHBIE 3HAHWS Ha TMPAKTUKE: CpPABHUBATH W
AHAJIM3UPOBATh PEaIbHbIC CUTYallMU, TPUMEHSTh W3YYCHHBIC MTOHATHUS
B TIpOIlECCE TOWCKA PEIICHUS MaTeMaTH4eCKu CHOPMYIHMpPOBaAHHOMN
po0JieMbl, MOJICIMPOBATH PEaJbHbIE CUTYallMU Ha SI3bIKE T€OMETPUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIN c HCII0JIb30BAaHUEM
T€OMETPUYECKUX TIOHSATUH W TEOpeM, amrmapara ajareOpbl, pemarh
IIPAKTUYECKUE 3aJ1aul, CBA3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKUX
BEJIMYMH;

MMETh TMPEJCTABICHUs] 00 OCHOBHBIX dTanax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM yacTu (PyHIaMeHTa Pa3BUTHUSI TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyvaromuiicss Hay4uTCs:

CBOOOJHO ONEpPUPOBATH MOHATHIMH, CBI3aHHBIMH C LIMJIMHAPUYECKOM,
KOHMYECKON M c(epuuecKoil IMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
HOJIy4YCHMUS;

OMepupoBaTh MOHATUSAMHU, CBA3aHHBIMM C TeJlaMd  BpalICHUS:
HUIMHAPOM, KOHYCOM, Cepoid U apoM;

pacno3HaBaTh Tejla BpalleHus (UMIUHAP, KOHYC, cdepa U 1map) u
OOBSACHSTH CIIOCOOBI OJIYYEHHUSI TeJl BpALlCHUS;

KJIacCU(UIIUPOBATh B3AUMHOE PACIOJIOKEHUE CHEPHI U MIIOCKOCTH;
BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB M TE€J BPAILEHHS,
O00BEMBI M TUIOMIAIN TIOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (PopMyT;



CBOOOJHO OMEPHUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C KOMOWHAITUSIMU
TEJl BpaIlllCHUS] WU MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIM B
cdepy U OnUCcCaHHBIN 0KOJI0 cdepbl, chepa, BIUCaHHAs B MHOTOTPAHHUK
WIH TEJIO BPAILlCHHUS;

BBIUKCIIATh COOTHOIICHUS MEXKAYy IUIOMAASMU TOBEPXHOCTEH U
00BbEMaMH ITOJTOOHBIX TEI;

n300paxkatb HU3ydaemble (UTYpHI, BBITOJHATH (BBIHOCHBIE) IIOCKUE
YepTEeXH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHUI CBEPXY, COOKY,
CHU3Y, CTPOUTDH CEUCHHUSI TEJI BPAILICHUS;

U3BJIEKaTh, MHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HMHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha
YyepTeKax U pUCyHKax;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBINIOJIHATH ONEpPallUK HaJl BEKTOPAMHU;

3a/1aBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOI CUCTEME KOOPJIMHAT;
pelaTth TEOMETPUYECKHUE 3aJayd Ha BBIYKCICHHUE VYIJIOB MEXKIY
NPSMBIMA M TIJIOCKOCTSIMHM, BBIYMCJIICHUE PACCTOSHUU OT TOYKH J0
IJIOCKOCTH, B 1EJIOM, Ha MPUMEHEHHWE BEKTOPHO-KOOPAMHATHOTO
METOJa IIPU PEIICHUH;

CBOOOJTHO OMEPUPOBATH TOHATHUSMH, CBS3aHHBIMH C JBIDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUM;

BBIMIOJIHATh HM300pKEHUST MHOTOTPAHHMKOB U TEJI BpAILCHUS TIPU
MApAJJICIBHOM TMEPEHOCE, LEHTPAJIbHOW CHUMMETPHUM, 3€pPKaJIbHOU
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus OA00US;
CTPOUTh CEUYEHUSI MHOTOTPAaHHUKOB M TEJ BpPAIICHUS: CEUYCHUS
muInHApa (mapajieIbHO M TEPIEHAUKYISIPHO OCH), CEYEHHUs KOHyca
(mapajuienbHblE OCHOBAHUIO M MPOXOJSIINE YEPE3 BEPIINUHY), CEUCHUS
mapa;

UCIIOIb30BaTh METOJIbI MOCTPOCHUSI CEUYCHHUM: METOJ CJIEIOB, METOJ
BHYTPEHHETO MPOCKTUPOBAHUSI, METO/T IEPEHOCA CEKYIIEH MIOCKOCTH;
JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPIKICHHUS;

MIPUMEHSTh T€OMETPUUECKUE (PaKThI JJIST PEIICHUSI CTEPEOMETPUUECKIX
3a/1a4, MPEANnoJararmlinX HECKOJIbKO IIaroB PEIICHUs, €CIIH YCIOBUS
MIPUMEHCHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pemaTth 3aJadyd Ha J0Ka3aTeIbCTBO MATEMATHYECKUX OTHOUIEHUW U
HAXO0XKJEHUE T€OMETPUUECKUX BEJIMYUMH;



MIPUMEHSITh IPOrpaMMHbIE CpencTBa 151 AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBl IPU PEIICHHH CTEPEOMETPUYECKUX
3a/ad;

OPUMEHSATh IIOJYYEHHbICE 3HAHHMS Ha MPAKTUKE: CpPAaBHUBATD,
aHaIM3UpOBaTh M OLEHUBATh pEaJbHbIE CHUTYyallud, HPUMEHATH
U3YUYEHHbIC MIOHATHUSA, TEOPEMBI, CBOMCTBA B MPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu  CcHOpPMYIMpPOBAaHHOW  TPOOJIEMBbI, MOAEIUPOBATH
peanbHbIE CUTyallUd Ha S3bIKE TEOMETPUH, UCCIEN0BATH IIOCTPOEHHBIE
MOJEIN C MWCHOJIb30BAHMEM T'E€OMETPUYECKUX IIOHATUM M TEOPEM,
anmaparta anreOppl, peliarh MNPaKTUYECKUE 3a7add, CBS3aHHBIE C
HAXO0XKIECHUEM T€OMETPUUECKUX BEJIIMYNH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUHU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Kosnun4yectBo 4yacos
JJIeKTPOHHBbIE
n| HaumeHoBaHue pa3jesioB H (uudposbie)
KoHnTpoubn IIpakTHyeck
/ | Tem mporpamMmblI Bcero o0pa3oBaTe/IbHbIE
ble paboThI ue padoTbl
n pecypchbl
BBenenue B ctepeoMeTpuio 23 1
B3aumMHoe pacnosioxkenue 5 1
MPSIMBIX B TIPOCTPAHCTBE
[TapamenpHOCTh IPSIMBIX U 8
IUIOCKOCTEH B IPOCTPAHCTBE
[leprieHAUKYIAPHOCTD
MPSIMBIX M IJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYriel U paccTosTHUS 16 1
MHororpanHuk# 7 1
BekxTops!l B IpocTpaHcTBE 12




[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3auus 3HaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




11 KITACC

Ne| KounyecTBo 4yacoB
DJIeKTPOHHbIE
HanmeHnoBanme
(undposbie)
I | pa3jaejoB U TeEM Kontpoabsubl | IIpakTuyecku
Bcero oOpa3oBaTe/ibHbIE
/ | mporpammbI e padoTnl € padoThI
. pecypchl
A
1 HaJUTUYECKas 15 1
reOMeTpus
[ToBTOpEHME,
600
5 00o0011eHNEe U 15 1
cUCTEeMaTu3aIus
3HAHUU
3 OOBEM MHOTOTpaHHUKA 17 1
4 Tena BpameHus 24 1
[momanu
5 IIOBEPXHOCTU U 9 1
00BEMBI KPYTIIBIX TEJ
6 JIBroKeHus 5 1
[ToBTOpEHME,
7 00o011IeHne 1 17 )
CUCTEeMaTH3aIus
3HAHUU
OBIIEE KOJIMYECTBO 102 8 0




YACOB 10
[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KounyecTBO 4acoB
i JJIeKTPOHHbBbIE
ara
n KouTpoJb uu@ppoBbIe
Tema ypoka Bce P IlpakTuyec | HU3Y4eH
/ HbIe o0pa3oBaTe/ibH
ro KHe pabdorpl | MA
I padoThbI ble pecypchl

OcHoBHbIE NIpaBUIIA
n300pakeHus Ha pUCYHKE
IIJIOCKOCTH, ITApaJlIEIbHbIX 1
PSIMBIX (OTPE3KOB),
CEepeIMHbI OTPE3Ka

[TonsiTHs cTepeoMeTpun:
TOYKa, NpsAMasi, IIIOCKOCTb,
npoctpancTBO. OCHOBHBIE
npaBujIa U300paKeHUs Ha 1
PHUCYHKE TIJIOCKOCTH,
napayIeIbHBIX MPSIMbBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka




[TonaTHs: nepecekaronmecs
IIJIOCKOCTH, IEpECeKarouecs
npsiMasi U IJI0CKOCTb;
MOJIyIIPOCTPAHCTBO

Ilonstus: MEPECCKAr0IUCCA
IIJIOCKOCTH, IICPCCCKAIOIUCCA
npssMasd U IJI0CKOCTD,
MOJIYIIPOCTPAHCTBO

MHOrorpaHHuKH,
n300pakeHre MPOCTEUIINX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHoOrorpaHHukH,
n300paxKeHue MpoCcTEeNIINX
MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U
HIEPBBIE CJIECJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIE CIECJCTBUS U3 HUX

AXCHOMBI CTEpEOMETPUH U
HIepBBIC CIIEJCTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IJIOCKOCTEW B TPOCTPAHCTBE.
O0603HaueHus NpsSIMbIX U
IIJIOCKOCTEMN

10

N3o0paxeHne cedeHuit
MUPAMHUJIBL, KyOa U IPU3MBIL,
KOTOPBIE MPOXOAT Yepe3 ux
pEbpa. N3o0paxkenue
NEPECCUCHU MOJTYIYCHHBIX
mockocreil. PackpammvBanue
MMOCTPOEHHBIX CEUCHUH
Pa3HBIMHU LIBETAMU




11

N3o0pakenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBI,
KOTOpPBIE TPOXOJIAT YEpe3 UX
pe&opa. Nzo0pakeHue
MepEeCeUEeHUS NOJTYUEHHBIX
IUIOCKOCTEN. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

12

N3o0paxeHne cedyeHuit
MUPAMHIBI, Ky0a U TIPU3MBI,
KOTOPBIE MPOXOIST Yepe3 uxX
pé6pa. N3obpaxenue
niepeceueHsl MOJTyYeHHBIX
mockocrel. PackpammvBanue
MOCTPOCHHBIX CEUEHHH
pa3HBIMH [IBETaMHU




13

N3o0paxenue ceueHuit
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJST YEPE3 UX
pe€opa. Nzo0pakeHue
MepECEUCHUS TOJTYUEHHBIX
IUIOCKOCTEN. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMHU

14

Meton cnenoB s
MOCTPOEHUS CEUCHUI

15

Meron cnenos nis
MIOCTPOEHUS CEUCHUM.
CBolicTBa nIepeceyeHmi
HPSMBIX U IIJIOCKOCTEMN

16

Meron cnenos nis
MIOCTPOEHUSL CEUCHUM.
CBolicTBa nepeceyeHmi
HPSIMBIX U IIJIOCKOCTEMN




17

ITocTpoeHue ceueHui B
nupamujie, Kyoe mo Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKEW U 3aIUCh
IaroB MOCTPOCHUS

18

[TocTpoeHue ceuenuii B
nupamujie, Kyoe mo Tpém
Toukam Ha péopax. CozmaHue
BBIHOCHBIX YEepPTEKEH U 3aMUCh
[1aroB MOCTPOCHUS

19

ITocTpoeHune ceueHui B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX qepTen(eﬁ H 3aI11Ch
1arOB MTOCTPOCHHS

20

ITocTpoeHue ceueHuii B
nupamujie, Kyoe o Tpém
ToukaM Ha pEéopax. Coznanue
BBIHOCHBIX YEPTEkKEH U 3aIUCh
I1aroB MOCTPOCHHUS




21

IloBTOpEHME INIAHUMETPUN:
Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.
[Tono6ue TpeyroJpHUKOB

22

[loBTOpEHME MIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYEHMSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIAHUMETPUU U
CTEpPEOMETpUHN

23

KonTponbnas padota
" AKCMOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3auMHoe pacnosnoxxeHue
IPSIMBIX B IPOCTPAHCTBE.
CxkpemmBaromuecs mpsiMble.
[Ipu3Haky CKpenmBarOMMXCs
npsaMmeix. [TapamiensHbie
MPSIMBIE B IPOCTPAHCTBE




25

Teopema 0 CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
MapajuieIbHON JaHHOU
MPSMOM, MPOXOASIICH yepe3
TOYKY MPOCTPAHCTBA U HE
JIeXKalen Ha TaHHOUW IPSIMOM.
JlemMma o nepeceueHun
napaieIbHbIX MPSMBIX
IJIOCKOCTBIO

26

[TapamienpHOCTB Tpex
npsMbIX. Teopema o Tpéx
NapauIeIbHBIX IPSIMBbIX.
TeopeMa 0 CKpenIMBarOIMUXCA
IPSIMBIX

27

[TapannensHoE
npoekTrpoBanue. OCHOBHBIE
CBOICTBa NapajljIeIbHOTO
IIPOEKTUPOBAHHUS.
N3obpakenue pasHbIX Guryp
B [TapaJUIEIbHON IPOEKIINU




28

IleHTpanbHas IpOEKIU. YTOII
C COHAIPaBJIEHHBIMU
CTOPOHAMU. YTOJ MEXIY
IPSMBIMU

29

3amayu Ha JJOKa3aTeIbLCTBO U
HCCIIEIOBAHKE, CBI3aHHBIE C
PacIojI0KECHUEM MPSAMBIX B
IIPOCTPAHCTBE

30

[lonsiTHA: MapaIeNnbHOCTh
MPSMON U IIOCKOCTH B
npoctpanctse. [Ipu3Hak
MapaJuIEIbHOCTH NPSAMOU U
iockocTH. CBolicTBa
MapaJuIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

31

I'eomeTprueckue 3agaun Ha
BBIYUCICHUC N
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapauIeIbHOCTBIO MPSAMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE




32

ITocTpoeHue ceuenus,
IPOXOJAIIETO YEPE3 TaHHYIO
IPSIMYIO Ha YePTEXKE U
napajuIeIbHOTO IPYron
npsiMoid. Pacuér oTHomeHu

33

[TapannensHas IpPOEKLIUS,
MPUMEHEHHUE JJI TOCTPOCHUS
ceueHuil kyoda u
napayuienenumnena. CBoicTea
napaiesienune1a ¥ Mpu3Mbl

34

[TapannenbHbIE IIIOCKOCTH.
IIpu3Haky napajienbHOCTH
JIBYX INTIOCKOCTEN

35

Teopema 0 nmapamieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He
IIPUHAUIEKANTYIO JaHHOU
IUIOCKOCTH U CIEACTBHUS U3
Hee




36

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
napauieIbHOCTH HMPSIMBIX
nepeceyeHus npu
MepeceYeHUH JIBYX
napauieIbHBIX MIOCKOCTEN
TpeTbeit

37

CBoiicTBa napajyiebHbIX
IUIOCKOCTEH: 00 OoTpe3Kax
napajuieIbHbIX MPSMBIX,
3aKITIOYEHHBIX MEXITY
napasuiebHbIMU

IJIOCKOCTAMU,; O ICPECCUCHUU

IIPSIMOM C IByMs

napaijiCJIbHbIMH IINIOCKOCTAMU

38

[ToBTOpEeHuE: TEOpEMa
[Mudaropa Ha naockoctu

39

HOBTOpCHI/IeZ TPUTOHOMCTPUSA

IPSIMOYTOJIBHOTO
TpPEYrojbHUKa

40

CaoiicTBa Ky0a 1
IPSIMOYTOJIBHOTO
napajuiesenuneia




41

Brruncnenue JiMH OTPE3KOB B
KyOe U mpsIMOYTOJIbBHOM
napasuiesienunesie

42

[leprieHAMKYIASIPHOCTD MPAMOI
u tiockoctu. [Tpusnak
NEPIEeHIUKYIIPHOCTU MPSIMOU
U TUIOCKOCTH

43

[IepnieHUKyYIAPHOCTD NPSMOMN
1 iockocTu. [Tpusnax
NEPIEHIUKYJIIPHOCTU IPSIMOU
1 TUIOCKOCTH

44

TeopeMa o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IIPSIMOIA,
IIPOXOMAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEePHEHANKYJIIPHOHN K
IUIOCKOCTH

45

IInockoctu n
MEePIEHANKYJISPHBIE UM
MpsIMbIE B MHOTOTPaHHUKAX

46

ITnockoctu n
NepPHEHANKYIISIPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX




47

IlepneHauKyIsip ¥ HAKJIOHHAS.
[TocTpoenue neprneHaAuKyspa
M3 TOYKHU Ha IPSIMYIO

48

IlepneHauKyIsip ¥ HaKJIOHHAS.
[TocTpoenue neprneHauKyIspa
W3 TOYKH Ha IPSIMYIO

49

Teopema o Tpéx
NeprneHuKysapax (npsmas u
oOpatHast)

50

Teopema o Tpéx
NeprIeHuKyIsapax (mpsmas u
oOpatHast)

51

Yron mexny
CKPELIUBAIOIIMMUCS TPSIMbIMU

52

ITouck nepneHuKyIsIpHBIX
HpHMBIX C IIOMOIIIBIO
MEPIEHINKYIIIPHBIX
IIOCKOCTEHN

53

OpTtoronansHoe
IIPOEKTUPOBAHHE




54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUIIBHOU
IIUPAMUJIBI C TOMOULIBIO
OpPTOTrOHAJILHOU MPOEKIINH

55

[Toctpoenue ceuenunit Kyoa,
HPU3MBI, IPABUIILHON
OUPaMU/IbI C TOMOIIBIO
OpPTOrOHAJILHOM MTPOEKIUH

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO TJIOCKOCTH.
[TnockocTn cuMMeTpHil B
MHOTOTpaHHHKaX

57

ITpusnax
NEPIEHANKYJIAPHOCTH IIPSIMOU
Y TUIOCKOCTH KaK CJIEJCTBUE
CUMMETpUU

58

[IpaBuIbHBIE MHOTOTPAHHUKH.
Pacué€r paccTosiHuii OT TOUKH
J10 TIOCKOCTH




59

HpaBI/IJIBHBIG MHOTI'OIrpaHHUKH.
Pacuér paccTosinuii OT TOUKH
JI0 IIJIOCKOCTH

60

CriocoObl OIyCTHTD
HEPIEHIUKYIIAPHL:
CUMMCTpPUs, CABUT TOYKH I10
HapaJuIeIbHON NPAMON

61

Casur 1o HenapasuieIbHON
IIPSIMOM, U3MEHEHHE
paccTosaHui

62

KonrponbHas pabora
"B3auMHOE pacronoxeHue
IPSIMBIX U IIJIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHME: YrOI MeXay
IPSIMBIMU Ha IIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TE€OopeMa KOCUHYCOB

64

IToBTOpEHME: YroI MEXIY
CKPCIIUBAOIHUMHUCA ITPAMBIMUA
B [IPOCTPAHCTBE




65

['eomeTpuueckue MeTobl
BBIYHCIICHUS YTJIa MEXKY
MNPSIMBIMU B MHOTOTPaHHHUKAX

66

JByrpannbiii yroa. CBOMCTBO
JUHEHHBIX YTJIOB IBYTPAHHOTO

yria

67

IlepnenaukynspHbie
miockoct. CBoMCTBA
B3aUMHO NEPIEHAUKYIISIPHBIX
IJIOCKOCTEM

68

IIpuznax
MEPIECHINKYIISIPHOCTH
IJIOCKOCTEH; TEOpEMa O
MIPSIMOU MEPECEUECHUS JBYX
IJIOCKOCTEN
MEPIICHIMKYISIPHBIX TPEThEN
MJIOCKOCTH

69

IIpssMOyTONIBHBIN
napanjenenunesn; Kyo;
U3MEPEHMs], CBOWCTBA
IIPSIMOYTOJIBHOTO
napajuleIenume1a

70

Teopema 0 AuaroHanu
MPSIMOYTOJIBHOTO
napajjienenuneaa u




CIECTBHUE U3 HEE

71

CrepeomeTrpuueckue u
MPUKJIAHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MPSMBIX U
IJIOCKOCTH

72

IToBTOpEHME:
CKPELIMBAIOIINECS IPSIMBIE,
[apajuIeIIbHBIC IIJIOCKOCTH B
CTaHJApTHBIX
MHOT'OI'PaHHHUKAX

73

ITapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEILMBAIOLINXCS MTPAMBIX,
pacCcTOsTHUE MEKITY

CKPCIIUBAIOIIMUMHUCA ITPAMBIMUA

B IIPOCTBIX CUTYyallUAX

74

PaccrostHHE OT TOYKH JI0
MIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH




75

Beluncnenue paccTosHUM
MEXIYy CKPELUBAIOLIIUMUCS
IPSIMBIMU C IIOMOILBIO
NEPIECHIUKYIIAPHON
IUIOCKOCTH

76

TpéxrpanHslii yro,
HEPaBEHCTBA U1
TpeXrpaHHbIX yriaos. Teopema
[Tudaropa, Teopembl
KOCHUHYCOB U CUHYCOB JUIs
TPEXTPAHHOIO yIJIa

77

DnemMeHTHI chepuuecKoit
T€OMETPUH: T€0AE3NUECKHE
JVUHUU Ha 3emiie

78

KonrponbHas padora "Yrisl u
paccrosiHus"

79

Cucremaru3anus 3HaHHUH
"MHOrorpaHHuK 1 €ro
2JIEMEHTHI"

80

IMupamupa. Buael nupamu.
[TpaBuiibHas nupamuaa

81

ITpusma. [Ipsimast u HaKIOHHAS
npusMsl. [IpaBunbHas npusma




[Ipssmoit napainenenunen,

82 | mpsAMOYroJbHBIN
napaiesienumesi, Kyo

g3 BrImykitble MHOTOTpaHHUKH.
Teopema Ditnepa
BeImykJiiple MHOTOTpaHHUKH.
Teopema Ditnepa.

84 | IlpaBunbHbBIC U
HOJTYTIPaBHIIbHBIC
MHOTOTPaHHHUKH

85 KonTponpsHas padora
"MHororpaHHuku"

86 [TonsiTHE BekTOpa Ha
IUIOCKOCTH M B IPOCTPAHCTBE

87 | CymMa BeKTOpOB

88 | PasHOCTB BEKTOpOB

89 | IlpaBwiio mapasuienenumnena

90 YMHOXK€EHNE BEKTOpa Ha

YHUCIIO




Pasnosxenue BexkTopa 1o

91 | O6a3ucy Tpéx BEKTOPOB, HE
JeKAIIUX B OJTHOM TIOCKOCTH

92 | CkamsipHOE TPOU3BEICHUE

93 Brruucnenue yrna mexuay
BEKTOpPaMH B IIPOCTPAHCTBE

94 [Tpocreiimue 3agaun ¢
BEKTOpaMHU

95 [Ipocreitmme 3anauu ¢
BEKTOpaMH

96 IIpocreiimme 3amayu ¢
BEKTOpaMH

97 IIpocreiimue 3anauu ¢
BEKTOpaMH

98 0O00011eHue u
cucTeMaTH3alys 3HaHUH

99 O6o061eHne u
cucTeMaTH3anus 3HaHUH

10 | HroroBas KOHTpOJBHAS

0 paboTa

10 | HroroBast KOHTpOJIBHAS

1 pabora




10 | O06o06uenue u
2 cucTeMaru3anus 3HaHui

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 102




11 KITACC

Ne KosnuuyectBo 4yacos
DJIeKTPOHHbIE
K Hara o
I OHTPOJIb u(ppoBLIe
Tema ypoka Bce P IMpakTuuec H3y4eH
/ HbIe oOpa3oBaTe/ibH
ro Kue padorpl | HA
n padoThbI ble pecypchl
[ToBTOpEHHE TEMBI
"Koopaunatsl BeKTOpa Ha 1
IUIOCKOCTH U B
npocTtpaHcTae”
[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BEICHNE 1
BEKTOPOB"
[ToBTOpEHME TEMBI
"BbruncieHue yria Mexy 1
BEKTOPAMH B ITPOCTpaHCTBE"
[ToBTOpEHME TEMBI
"VYpaBHeHHE MPSAMON, 1

MPOXOJIAIIEH yepe3 ABe
TOUKH"




YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHHE
IUIOCKOCTH B OTPE3Kax

YpaBHEHHE ILIOCKOCTH,
HOpMaJib, ypaBHEHUE
IUIOCKOCTH B OTPE3Kax

BCKTOpHOC IMPOU3BCIACHUC

JInneliHbIe HEPABEHCTBA,
JIMHEHHOE
IIpOrpaMMHUpPOBaHUE

JIuHeliHbIC HEPABEHCTBA,
JIMHENHOE
IIPOrpaMMUpPOBaHUE

10

AHanuTHYECKHE METOIBI
pacdéra yria Mexay
psIMBIMU B
MHOTOIPAaHHHUKAX

11

AHaIuTHYECKUE METOIBI
pacdéra yria MexIy
INIOCKOCTSIMHU B
MHOTOIPAaHHHUKAX




12

dopmyiia pacCTOSIHUSA OT
TOYKHU OO0 IINIOCKOCTH B
KOoOpaHuHaTax

13

Haxoxnenue pacctossHui OT
TOYKH JI0 IJIOCKOCTH B KyOe

14

Haxoxnaenue pacctosiHuil OT
TOYKH JI0 TJIOCKOCTHU B
MPaBHJIbHON MHUpamMuze

15

KoHTposbHas padota
"AHaTuTH4YECKad
reoMerpus"

16

CeueHunst MHOITOTPAaHHUKOB:
CTaHJapTHBIC
MHOT'OI'PAaHHUKH

17

CeueHus MHOTI'OIrpaHHUKOB!
METO CJICO0B

18

CG‘-IGHI/ISI MHOFOFpaHHI/IKOBZ
CTaHJIapTHI)Ie IIJIOCKOCTH,
nepecequI/Is{ pr[MI)IX n
IJIOCKOCTEeM




19

[TapayuienpHble psAMbIE U
IUIOCKOCTH: NapaJulebHbIE
CeueHus

20

[TapayuienpHble psAMbIE U
TUIOCKOCTH: PACUYET
OTHOILEHUN

21

HapaHHeJIBHBIe IIPpsAMBIC U
IJIOCKOCTH: YTJIBI MCIKIY
CKpCIIUMBAOINUMHUCA
MMPpAMBIMHA

22

IlepnengukynsapHbie
IIPSAMBIE U IIOCKOCTH:
CTaHJapTHBIE Napbl
NEPHEHIUKYIISIPHBIX
IIJIOCKOCTEN U NMPSAMBIX,
CUMMETpUHU
MHOT'OI'PAHHUKOB

23

[lepnenaukynspHbie
MPSIMBIE U TNIOCKOCTH:
TeopeMa O TPex
NEPHEHANKYIIApax




24

IlepnenaukynspHsie
IIPSIMBIE U INIOCKOCTH:
BBIYMCIICHMS IJIUH B
MHOT'OTpaHHHUKaX

25

IToBTOpEHue: mIomanu
MHOTOYTOJIbHUKOB,
dbopMyIbI 1S TLTOIIACH,
COOOpakeHUS TI0100US

26

[ToBTOpEHwUe: MIomaan
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIA/IEH,
COOOpakeHHS TT0100US

27

IToBTOpEHME: MUIOIIAAH
MHOTOYT'OJIbHUKOB,
(bopMyIbl TS TUIOIIAEH,
CO00paxeHus Moa00us




28

ITmomanu ceuenmit
MHOTOI'PAaHHUKOB: TIJIOIIATN
MMOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpaKeHUs
monoous

29

IInomanu ceuennit
MHOT'OTPaHHHUKOB: IUIOIIAIU
IIOBEPXHOCTEH, Pa3pe3aHus
Ha 4acTH, COOOpaKEeHUs
no00us

30

KonTponabHnas pabora
"IToBTOpEHME:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

O01péM Tena. O0beEM
MPSIMOYTOJIBHOTO
napasuresieumne/a

32

3amaun 06 yaBoeHuu Kyba, o
KBaJpaType Kyoa; o
TPHUCEKITUH yTIia




33

CrepeomeTrpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napaieNenunea

34

IIpuxnanHeie 3amauu,
CBSI3aHHbIE C BHIYMCICHUEM
00BEMa NPSIMOYTOJILHOTO
napaenenunesa

35

O0BEM IpSAMON TPU3MBI

36

Crepeomerpuueckue 3a1auu,
CBSI3aHHBIE C BBIYMCIEHUEM
00BEMOB MPSAMON TPU3MBI

37

IIpuxnanHeie 3a1auu,
CBSI3aHHBIE C 00BEMOM
IIPSAMOM TIPU3MBI

38

Brruncinenne o0OLEMOB Ten ¢
TIOMOIIIBIO OMTPEIEIIEHHOTO
uHTerpana. OobpEmM
HAKJIOHHOM MPU3MBI




39

Brruncnenue 00bEMOB Te ¢
ITOMOUIBIO ONPEIECIIEHHOTO
uHrerpana. OobpEm
TUPaAMUJIBI

40

dopmyna 00bpEéMa
nupaMuibl. OTHOLLIEHUE
00bEMOB IMUPaMHU/I C OOIITUM
yIIoM

41

®opmyna 00bpEéMa
nupaMuibl. OTHOLLIEHUE
00BEMOB MUPaMU/ C OOIITUM
yTJI0M

42

CrepeomeTpuyiecKkue 3a1au,
CBSI3aHHBIE C 00BEMaMU
HAaKJIOHHOM MPU3MBI

43

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00BbEMaMU
MTUPAMU/IBI

44

[TpuknagHeie 3a1a4u 1O
teme "O0BEMBI TEN",
CBsI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBI




45

IIpukiaguele 3a1a4u 110
teme "O0bEMBI TEN",
CBSI3aHHBIC C 00BEMOM
TTUPAMHU/TBI

46

[Tpumenenue o0BEMOB.
Berancienue paccTosiHus 10
IUIOCKOCTH

47

Konrtponbnas padora
"O0bEéM MHOTOTpaHHUKA"

48

Hunuuapuueckas
MOBEPXHOCTh, 00pa3yroiue
UWIMHAPUYECKOMN
MMOBEPXHOCTH

49

Humuuap. [psamon
KpyroBOW LIUIUHIP.
[Tmomaas MOBEPXHOCTH
HWIMH]Ipa

50

KoHnveckas moBepxXHOCTb,
o0pa3yronine KOHUIeCKOu
nosepxHoctu. Konyc




51

Ceuenue koHyca
IJIOCKOCTBI0, NAapAJLIIEIbHOU
IJIOCKOCTH OCHOBAaHMSI

52

Y ceu€HHBIN KOHYC.
N300paxeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

53

[Tnomans 6OKOBOM
MIOBEPXHOCTH M IOJTHOMN
MIOBEPXHOCTH KOHYCa

54

[Tnomane GokoBOM
MMOBEPXHOCTH U MOJHON
MOBEPXHOCTH KOHYyCa

55

CrepeomeTpruecKkue 3a1auu
Ha JTIOKa3aTeIbCTBO
BBIYHUCJIICHUEC, TIOCTPOCHUEM
CEUCHUH IUIMH]IPA, KOHYyCca

56

CrepeomeTpuueckue 3a1auu
Ha J0Ka3aTeIbCTBO U
BBIYHCIIEHHE, IOCTPOCHUEM
CEYeHUH IWINHAPA, KOHYCa




57

[Ipuknaaneie 3a1auu,
CBSI3aHHBIE C LIUIUHIPOM

58

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsr u mapa
¢ miockocThio. Kacanme
mapa u cepsl IMIOCKOCTHIO.
Bun n uzo0Opakenue mapa

61

[Tepeceuenue cheps! U mapa
¢ mockocTbio. Kacanue
mapa u cepsl IIOCKOCTHIO.
Bun u nzobpaxenue mapa

62

VYpaBHenue chepsl.
[Tnomane chepsl u eé
qacTen

63

Cummetpus cdepsl 1 mapa




64

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTeIbCTBO U
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHHUEM MX CCUCHHIA
IUIOCKOCTBIO

65

CrepeomeTpuiecKkue 3a1auu
Ha JI0Ka3aTeIbCTBO
BBIYUCJICHUC, CBA3aHHBIC CO
cthepoii u mapom,
MOCTPOCHUEM MX CCUCHHIA
IUIOCKOCTBIO

66

[puknagaeie 3aga4m,
CBsI3aHHBIE CO cpepoii U
Iapom

67

[ToBTOpEHME: OKPYKHOCTD
Ha IIOCKOCTH, BEIYMCIECHHS
B OKPYKHOCTH, CTaHJapTHHIE
noxoous

68

Paznuunbie KOM6I/IHaI_II/II/I TCI
BpalCHUA U
MHOT'OI'PpaHHUKOB




69

3anauu o reme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3amaun o Teme "Tena u
MOBEPXHOCTHU BpalieHus"

71

Konrtpomnbnas pabdora "Tena
Y MOBEPXHOCTH BpamieHus"

72

O6bém nununapa. Teopema
00 00BEMeE npsAMOro
LUIMHApA

73

Brruucienne 00bEMOB TEI C
TTOMOIIBIO ONIPENEIEHHOTO
uHTerpana. O6bEM KoHyca

74

ITnomaay OOKOBOH 1
ITOJIHOM ITOBEPXHOCTH
KOHYca

75

CrepeomeTrpuueckue 3a1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMITUH/IPA, KOHYCA




76

IIpukiagsele 3a1a4u 110
teme "OOBEMBI U TUIOIIA M
noBepxHocrei Ten"

7

O0BEM mapa 1 mapoBoro
cekropa. Teopema 00
00béme mapa. [Lnomanp
cheprl. CTepeoMeTpudecKue
3a/1a4¥, CBSI3aHHBIC C
BBIYHMCIICHHEM 00BEMOB
nrapa, mapoBOTO CETMEHTA |
IapOBOTO CEKTOpa

78

[Tpuknagneie 3a1a4u 10O
teme "OOBEMEI Te",
CBsI3aHHBIE C 00BEMOM I1apa
U TUIOIIAIBI0 C(hephl.
COOTHOIIEHUS MEXTY
TUIOMIA/IIMU TTOBEPXHOCTEN U
00BEMaMHU TOOOHEIX TEI




79

IToxoOuEble Tena B
npoctpancTee. 3meHnenue
00béMa 1pu o000 H.
CrepeomeTrpuyeckue 3a1auu,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB TelI U IIomanci
IIOBEPXHOCTEN

80

KonTponpsHas padora
"[Lnomaau MOBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

81

JIBM>KeHUs MPOCTPaHCTBA.
OtoOpakenus. J[BrxeHus: u
paBeHcTBO (uryp. Obuiue
CBOMCTBA JBUKECHUH

82

Bunasl nBmkeHu:
NapaJIeIbHbIN EPEHOC,
LEHTpaJIbHasi CAMMETPHS,
3epKaJIbHasi CUMMETPHS,
ITOBOPOT BOKPYT IPSIMOiL




83

[IpeoOpazoBanus mog00wMs.
[psimast u chepa Ditnepa

84

F€0MeTpI/ILIeCKI/IC 3aJa4M Ha
IMPUMCHCHHUEC IBUKCHUS

85

KonTponpsHas padora
"BexTops! B mpocTpaHcTBe"

86

O06o0maroiee MOBTOPEHUE
11 mOHATUHA 1 METOIOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIIHs
3Hanui: "[lapamienbHocTh
MPSIMBIX U IIJIOCKOCTEMN B
npoctpaHcTae"”

87

Ob6o061aro1iee MOBTOpeHNE
11 nonaTuii 1 MeETON0OB
Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHUi: "BekTopsl B
npocTpaHcTse"




88

Ob6o06maroriee MOBTOpeHNE
11 mOHATUNA 1 METOIOB
Kypca reomerpun 1011
KJIACCOB, CUCTEMAaTU3aIHs
3HaHui: "BekTopsl B
npocTpaHcTse”

89

Ob6o06maromiee MOBTOPEHNE
11 moHsATHI U METO/IOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3AIUS
3HaHui: "O0bemM
MHOTOTpaHHUKA"

90

Ob6o0611aro1iee MOBTOpeHNE
11 nonaTnii u MeETONOB
Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3HaHuii: "O0beM
MHOTOTrpaHHHKaA"




91

O06o0matroiiee MOBTOPEHUE
11 moOHATUN K METOIOB
Kypca reomerpun 1011
KJIACCOB, CHCTEMAaTH3aIUs
s3HaHui: "[lnomamu
MOBEPXHOCTU U 00BEMBI
KpYyIJbIX Ten"

92

O06o0maroiee MOBTOPEHUE
11 mOHATUHA 1 METOIOB
Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTH3aIs
s3HaHui: "Ilnomanu
MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

93

HToroBast KOHTpOJIbHAS
pabota

94

HroroBast KOHTpOJIbHAS
pabora

95

[ToBTOpenme, 0600IIEHNE 1
cHUCTeMaTU3alus 3HaHUI




96

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

HcTopus pa3BuTHs
CTEPEOMETPUU KaK HayKH U
€€ poib B Pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT U

99

Hcropus pa3Butns
CTEepEOMETPUH KaK HayKu U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus pazsurus
CTEpEOMETPUH KaK HayKu U
10 | e€ ponb B pa3BUTHH

0 COBPEMEHHBIX HH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pazsurus
CTEpEOMETPUU KaK HayKu U
10 | e€ ponb B pa3BUTHH

1 COBPEMEHHBIX MH)KEHEPHBIX
U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus pazsurus
CTEPEOMETPUU KaK HayKH U
10 | e€ ponb B pa3BUTHH

2 COBPEMEHHBIX NH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOT U

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

VYuebnuk ['eometpus 10-11 knaccel Ha npoduabHOM (YrITyOJICHHOM) YPOBHE aBTOPBHI:
JI.C.Artanacsan,B.®.byry3os,C.b.Kagomues u nip.

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. IIporpammsl cpemnero obmero o6pasosanus I'eomerpus 10-11 Kknaccbl Ha TPOGUILHOM

(yrmybnernom) ypoBHe aBTopsl: JI.C.Atanacsas,B.®.byry3os,C.b.Kanomues u ap. (('EOMETPUSI.

COopHUK pUMeEpHBIX padbouux mporpamm 10—11 kiaccel. YueOHoe nocoOue st

00111e00pazoBaTeNbHBIX OpraHn3anuii. bazoBelil U yrmyon€Hnblid ypoBHu. CoCcTaBUTEND

Bypmucrposa T. A.,M,IIpocsemenne,2020r);

2.Y4eOHuk i 001eo0pazoBaTebHbIX opranusaiuii.l'eomerpus.10-11 knaccel. ba3oBeiii u

npounbHBIN ypoBHU.. ABTOpEL: JI.C.ATanacsH, B.®.byty30B u np. Mocksa. «IIpocBemenue».

2019.

3. Caaxksn, C. M. Uzyuenne reometrpuu B 10-11 knaccax. Meroandeckue peKOMEHIAIUH ;| KHUTA

s yautens / C. M. Caaksia, B. @. byty3os. - M., 2010

4.IToypounsle pa3pabotku no reomeTpun kK YMK JI.C. Atanacsina u ap, 10 kmacc,cocT.

B.A Sposenko, M., BAKO, 2016r.

SIotockyes, E.B. 'eomerpus 10 kiacc/ 3agaunuk st 00111e00pa3oBaTesIbHBIX

yUpexIeHUN ¢ yrayOn€HHbIM U MpodUIbHBIM H3yueHueM marematuk — M.: [Ipoda, 2005.
6.ITorockyes, E.B. I'eomerpus 10 knacc/ yaueOHUK [t 00111€00pa30BaTENbHbBIX YUPEXKICHUH
C yriayOn€HHBIM M TPO(UIBHBIM H3yueHreM MaTeMaTtuku — M.: [Ipoda, 2005.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

e MunucrepctBo oOpazoBanus PO. - Pexxum nocryna
. http://www.informika.ru; http://www.ed.gov.ru; http://www.edu.ru

e Tectuposanue online: 5-11 kmaccel.-Pexxum gocryma : http://www.kokch.kts.ru/cdo

e [lemarormueckas Macrepckas, ypoku B IHTepHET 1 MHOTrO€E ipyroe. - Pexxum noctymna
- http:// teacher.fio.ru

e Hogsle TexHONIOTHH B 00pa3oBaHuu. - Pexxum noctyma: http://edu.secna.ru/main

[ ] HYTGBOI[I/IT CJIb «B MI/IpC HaYKI/I» JJIA IIKOJIBHUKOB. - PC)KI/IM ,Z[OCTyr[a
. http://www.uic.ssu. samara.ru/-nauka

e Merasnuuknonenus Kupumna u Medoaus.-Pexxum nocryma : http://mega.km.ru



https://www.google.com/url?q=http://www.informika.ru/&sa=D&ust=1598693980122000&usg=AOvVaw0pfrLvilnPFMLsBtlE5pBe
https://www.google.com/url?q=http://www.ed.gov.ru/&sa=D&ust=1598693980122000&usg=AOvVaw1aN_cLTibl2slt7ubuwTyx
https://www.google.com/url?q=http://www.edu.ru/&sa=D&ust=1598693980122000&usg=AOvVaw3rnRIacwnfefCOtT8X7mGC
https://www.google.com/url?q=http://www.kokch.kts.ru/cdo&sa=D&ust=1598693980122000&usg=AOvVaw0vswfqJF4lYotSnTX6mMMb
https://www.google.com/url?q=http://teacher.fio.ru/&sa=D&ust=1598693980123000&usg=AOvVaw1ZEEHcnDjnnIcXJgFogP11
https://www.google.com/url?q=http://edu.secna.ru/main&sa=D&ust=1598693980123000&usg=AOvVaw2PSqYJNIjCu_hTFkCjA5Wg
https://www.google.com/url?q=http://www.uic.ssu/&sa=D&ust=1598693980124000&usg=AOvVaw2VHALKC0RI_2oj2Xw1flAK
https://www.google.com/url?q=http://samara.ru/-nauka&sa=D&ust=1598693980124000&usg=AOvVaw1TF50eksnxECmKzyzmUA9c
https://www.google.com/url?q=http://mega.km.ru/&sa=D&ust=1598693980124000&usg=AOvVaw3Buo6Ww5ppEZ_NNRL5Y1I7

CaitTel HIIMKIIONIE NN, - PexxuM noctyna
. http://www.rubricon.ru; http//www. encyclopedia.ru

Enunas komnekus nudpoBbix 00pa3oBaTENbHBIX PECYPCOB MO MaTeMAaTHKE. - Pexxum
noctyna: http://school-collection.edu.ru/collection/.

9J’I€KTpOHHBII71 }KypHaJ'I. KOMHBI—OT Cp IIIKOJBHOT'O y‘lI/ITCJ'I}I MaTCMaTHUKHU Ha
caiire: http://www.valeryzykin.ru



https://www.google.com/url?q=http://www.rubricon.ru/&sa=D&ust=1598693980124000&usg=AOvVaw1gBXxMmMsXLM2NhegN_5Uy
https://www.google.com/url?q=http://encyclopedia.ru/&sa=D&ust=1598693980125000&usg=AOvVaw3A8qCM9ijWQANfLbvc31ZA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/&sa=D&ust=1598693980125000&usg=AOvVaw1_UR1kMxNELy-U_Azr6-Fs
https://www.google.com/url?q=http://www.valeryzykin.ru/&sa=D&ust=1598693980125000&usg=AOvVaw3YLXsCNtY4g91rDHXsMS7E




